The survival of cultured mouse cerebellar granule cells is not dependent on elevated potassium-ion concentration.
The effects of K(+)-induced membrane depolarization were studied on the survival and biochemical parameters in mouse and rat cerebellar granule cells grown in micro-well cultures. Cell numbers were determined by estimating DNA content using the Hoechst 33258 fluorochrome binding assay. DNA from degenerated cells was removed by prior DNAase treatment. These DNA estimates of cell numbers were comparable with values obtained by direct counting of fluorescein diacetate-stained viable cells. In agreement with previous studies, the survival of rat granule cells was promoted by increasing the concentration of K+ in the medium from 5 to 25 mM throughout a 7-day culture period. In contrast, mouse granule cells survived in culture containing 'low' K+ (5 or 10 mM), as well as in the presence of 'high' K+ (25 mM). On the other hand, several biochemical parameters in mouse granule cells were markedly increased by cultivation in 'high' as compared with 'low' K(+)-containing media, demonstrated by increased fluorescein diacetate esterase activity, enhanced rate of NADPH-dependent tetrazolium reduction, augmented 2-deoxy-D-glucose accumulation and increased N-methyl-D-aspartate-evoked 45Ca2+ influx. It was concluded that although cultivation in 'high' K+ promotes biochemical differentiation in mouse cerebellar granule cells, these cells differ from their rat counterparts in that they do not develop a survival requirement for K(+)-induced membrane depolarization.